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POSTER SESSION 4. PLANT-PATHOGENIC FUNGIINTERACTIONS
developed 10 understand ils role during funga] deve.lopment 011 planta.
The aim of our work is to identify and to highlighl!he mIe of !he genes
involved in the transsulfuration pathway (cysleine ...... homocysleine),
and then for me!hionine syn!hesis from !he available entire genome of
M. gris~a using genetic and biochemical tools. Ta this end, we creale
null mUlants of same genes ta elucidale !heir respective physiological
mie. Tmphic characleriz.ations of !hese mutanls were developed onto
minimal medium in presence of various sources of sulfur compounds.
ln addilion, quantitative. PCR analyses were perfonned to follow the ex-
pression of the idenlified sulfur genes in the lhree mUlants by compari-
son to the wild type str:ain during fungal development and the infection
step. These complemenwy approaches will allow understanding of the
complex fungsl sulfur pathway. Long tenn goal is 10 establish the mie
of the sulfur nelwon. during the interaction belween !he plant and the
fungus.
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Analyses of specificity in host responses at late stages (I5dpi) of
interactions of Pillus sy/'l'eslris wilh a saprotroph (Trichod~rma aurt-
ovirid~), a pathogen (Htt~robasidion annosum) or a symbiolic ectomy-
corrhizal fungus (Laccaria bie%r) were conducted. The mRNA profil.
ing technology was used to identify genes that are either induced or sup-
pressed during the interaction. Micro-array comaining 2176 individual
cDNA fragments represcnting a diverse range of lnUlscripts expressed
in conifer trees during different levels of development were examined.
The gene expression data from the cDNA micm-array were analysed
using the 2-intcrconnected mixed linear model statislical approach. A
total of 421 diffcrentially expressed genes were identified with 371. 36
and 14 genes specifically up-regulated in rcsponse to pathogenic. myc-
orrhiza and saprotrophic interactions respectively. After 15 days. unique
and distinct expression profiles for each interaction combination was
documented. The results were further compare<! with data obtained for
expression profiles at early stages of the interaction (J, 5dpi). There
was no specificity in response of conifer trees to presence of the vari-
ous fungi at 1 dpi. Only at later stages ofimeraction (5, ISdpi) specific
distinctions and recognitions of the fungi by the ttee were observed.
The general trend is that the number of up·regulated genes increased
over time in pl1thogenic interactions whereas the converse was the case
for mycorrhiz.a and sapmtrophic interaclions. The data will further be
validated by Real Time PCR and the ove.rall results will allow for a
bener understanding of molecular basis for specificilY in recognition of
conifer trees (Q diverse microbial species.
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The response mechanisms. recognition and spetificity of conifer ttees
during interaction with pathogenic or non-pathogenic fungi were inves-
tigated. The rool5 of Pinus sylv~stris were challenged for five days with
a pathogenic (H~t~robasidion annosum), sapmtrophic (Trichordtrma
au~O\1irid~) or symbiotic ectomyconhizal (Laccaria bicofor) fungus.
The gene expression data from cDNA micro-arrays consisting of 2176
Pinus tcuda gcnes were an:tlysed using 2-interconnecled mixed lineal"
model statistical approach. The resuh of the painvise comparisons of
the different lreatments against un-inoculated control led (Q identifica·
tion of a 10t3.l of 266, 110 and 180 up-regulated and 316. 119 and 411
down regulated genes in Ihe palhogenic, saprotrophic and myconbiza
interactions respeclÏ\·ely. 1l\e results were compared with similar data
obtained for pre (Idpi) and laie (15 dpi) colonization interaction stages..
1l\e 10tai number of genes differentially expressed in the pathogenîc
interaction live days after infection (5 dpi) was higher by 7~ thaD
on the carly interaction stage (1 dpi). ln the non.paÙlOgenic interac·
tions an average decrease of 47% of geoes differentially expressed wu
observed. Hicrarchical c1uslering af the differentially expressed U1lfl.
scriptS showed a specific p3ltem for pathogenic. saprotrophic and my·
corrhiz.a inleractions at 5 dpi compared 10 the pre-colonisation stage.
Funher analysis of the clustered genes indicated thal they encode sev·
eral diverse classes of proI.eins. Real Tîme PCR analysis is currently
in progress tO validate the data. The resuh of this comprehensive t,.\.
pression profiling will hopefully shade more lighl on the mechanistic
basis for recognition and response of conifer treeS tO pathogenic and
non-pathogenic fungi.
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Since 1989, the Witches' broom disease due 10 the palhogenic fungus
Crif1ip~lIis p~miciosa increased in Bahia, Brazil, deslroying the culti·
vation of cacao Irees and leading to imponant economical and social
changes in the concemed arcas. The aim or the research developed in
the Iliboratory is tO acquire li good knowledge of !he detenninism of the
interaction between the cacao tree and the pa!hogen Crinipellis based
on functional genomic studies, and to contribute to the development of
effective methods for the genetic improvement of resistance to this dis-
ease. so as to create new varielies obr.a.ined thmugh a Marker-Assisted
Seleclion (MAS) strategy.
We report here studies related to gene expression in meriSlems of re·
sislant and susceptible cacao treeS inoculated or nOt with C. pemieioS4
spores. Plants were harvesled from lime zero up tO 70 days afler inoc-
ulation (necrosis symploms), and used to generate Expresse<! Sequence
Tags (EST!). Fint, we deve.loped a successful and reliable procedure for
the isolation of RNA from any cacao tissues particularly thase contain-
ing a high conlent of polyphenols and polysaccharides such as merls-
• lems and fruits. Then, we generated IWO cDNA libraries correspond.
ing [0 inoc:ulated resistant and susceptible plants, and we modomly se·
quenced and analyzed using bioinfonnatics tools, 5 000 ESTs of botJ1
I2th /nlullational Congrrss on Mol~Cl4lar Plant-MicroM Int~raclions
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T h e l r e e p a t h o g e n H e t e r o b a s i d i o n a n n o s u m c a n p r e v a i l i n d e a d r o o t s
a n d f r o m t h e r e s p r e a d t o l i v i n g t r e e s . t h e r e f o r e w e e x a m i n e d i f a s h i f t
i n g e n e e x p r e s s i o n o c c u r r e d d u r i n g t h e s w i t c h f r o m s a p r o t r o p h i c t o
p a t h o g e n i c s t a g e . W e u s e d a m a c r o - a r r a y d i f f e r e n t i a l g e n e a n a l y s i s t O
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c l o n e s f r o m c O N A l i b r a r y o f H a n n o s u m a n d H . p a r v i p o r u m r c p r e s e n t ·
i n g f u n c t i o n a l l y d i v e r s e r a n g e o f g e n e s w e r e i n v e s t i g a t e d . D e a d p i o c
s o e d I i n g s w e r c i n o c u l a l e d w i t h H . a n n o s u m a n d t r a n s f e r r e d t o w a l e r
a g a r p l a i e s c o n t a i n i n g l i v i n g p i n e s e e d l i n g s . t h e h y p h a e w e r e t h e n s a m -
p i e d f r o m v a r i o u s s l a g e s o f i n t e r a c t i o n b e f o r e a n d a f t e r c o n t a c t w i t h t h e
p i n e h o s ! . T O l a I R N A w i l l h e i s o l a t e d . r e v e r s e t r a n s e r i b e d i m o c O N A
t e h e u s e d a s p r o b e s f o r d i f f e r e n t i a l s c r e e n i n g o f t h e m a c r o - a m y m e m -
b r a n e s . S i g n a l i n t e n s i t y v a l u e s f o r d i f f e r e n t i a l l y e x p r e s s e d g e n e s w i l l h e
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c a l l y a n a l y s e d t o i d e n t i f y s i g n i l i c a n t l y u p a n d d o w n - r e g u l a t e d g e n e s .
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c a s e e p i d e m i c s i n a g r i c u l l u r a l h i s l o r y . T h e o n l y c o n t r o l s t t a t e g y h a s
b e e n 1 0 r e p l a c e s u s c e p t i b l e v a r i e t i e s s u c h a s G r o s M i c h e l w i t h t o l e r -
1 1 1 1 C a v e n d i s h b a n a n a s . H o w e v e r , C a v e n d i s h b a n a n a s a t e h i g h l y s u s -
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s u p p r e s s o r s a r c l a r g e l y u n k n o w n . I n t h e e a r l y p h a s e o f i n f e c t i o n o f
s u g a r b e e : ! ( B e l o v u l g a r i s L . ) I e : a v e s w i t h t h e : p h y t o p a l h o g e n i e : f u n -
g u s C e r c o s p o r a b e t i c o l o , w c o b s e r v e d a r e d u c t i o n o f t h e e x p r e s s i o n
o f t h e p h e n y l a l a n i n e a m m o n i a I y a s e ( 8 v P A L ) a n d c i n n a m i c a c i d 4 -
h y d r o x y l a s e ( B I ' C 4 H ) g e n e s . B v P A L r e d u c t i o n w a s f o u n d a t t h e t r a n -
s c r i p t a n d a t t h e e n z y m e a e : t i v i l y I e : v e l . T h e r e g i o n w i t h i n t h e B v P A L -
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A t h o r o u g h u n d e r s t a n d i n g o f t h e m o l c c u l a r e v e n t s t a k i n g p l a c e d u r -
i n g e a r l y i n t e r a c t i o n s b e t w e e n P . i n f e s t o n s a n d h o s t a n d n o n - h o s t p l a n t s
i s c r u c i a l f o r d e v e l o p i n g n e w c o n t r o l m c : a s u r e s . T h e a p p r e s s o t i a l s l a g e
o f t h e i n t e r a c t i o n i s o n e o f t h e l i r s t m o m e n t s i n w h i c h d i r e c t c o n l a c l
b e t w c c n t h e p a t h o g e n a n d t h e p l a n t o c c u r s v i a t h e f o r m a t i o n o f h i g h l y
s p e c i a l i s e d i n f e c t i o n s t r u c t u r e s . i n c l u d i n g t h e a p p r e s s o r i u m . p e n e t r a -
t i o n p e g , a n d t h e i n f e c t i o n v e s i c l e . M o r e o v e r . i l i s d u r i n g t h i s p h a s e t h a t
p l a n t d e f e n c e r e s p o n s e s a r e i n i t i a l e d .
W c h a v e i s o l a t e d p r o t e i n s t h a l a r e a b u n d a n t i n a p p r e s s o r i a u s i n g p r o -
l e o m i c s . o n e o f w h i c h i s a c e l l u l o s e s y n t h a s e ( P i · ü l l ) . C h a t a c t e r i s a -
t i o n o f t h e g e n e e n c o d i n g t h i s p r o t e i n r e v e a 1 s b o t h c e l l u l o s e s y n t h a s e
a n d g l y c o s y l - t r a n s f e r a s e s i g n a t u r e s , a n d u n i q u e l y , I W O p l e c k s t r i n ( P H )
d o m a i n s . P H d o m a i n s a r c f o u n d i n e u k a r y o t i c s i g n a l l i n g m o l e c u l e s , a n d
m a y f a c i l i t a l e a n c h o r i n g 1 0 m e m b r a n e s . T h e y h a v e a l s o b e c n s h o w n t o
i n t e r a c t w i t h l i p i d m o l e c u l e s a n d G B s u b u n i t s . T h e r o l e o f t h e P H d e -
m a i n i n P i - C e l 1 i s a s y e t u n k n o w n . T w o o t h e r C e l l u l o s e s y n t h a s e g e n e s .
P i - C e / 2 . P i - C e f J , h a v e b e c n i d e n t i f i e d w Î ( h i n P . i n f e s t a n s E S T c o l l e c -
t i o n s . R e a l T i m e R T - P C R r e v e a l s t h a t a i l t h r e e g e n e s a r c u p - r e g u l a t e d i n
g e r m i n a t i n g c Y S t s w i t h a p p r e s s o r i a , r e l a t i v e 1 0 t h e m y c e l i a l s t a t e . G e n e
s i l e n c i n g s l u d i e s e m p l o y i n g R N A i n t e r f e r e n c e o f P i - C e l l p e n u r b s t h e
m o r p h o l o g y a n d s t r u c t u r e o f a p p r e s s o r i a . H e r e w e d i s c u s s o u r l a t e s t
r e s u l t s .
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